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BStfWS iStR±cesSBBU**rU&v»J:5K:JgJSi!c$ 

mzz.tz<mt-$-z&®m-. 

bw#b6] e*$£ i ~ 5 wm.<m&.m-\z-^u-y' 20 

m#*7] mm^6ms.<mihm^^m-mwi±iz 
ti&mitz z. t tAmt-ravam*. 

$mtWl®.lii$&rt<DffllZ/W 77,nj£&timTZ>tz.<sb 

ft£.2-&z>rz#)<D^&£\ mmmzfoVTimtzfrZh 
m*mtttz>iz#><Dfflffi£WLiz. ±.t£.v>*)iwm> 
m&mmfe<D-jm\ztj;z<i: ? \z±mm^mzns. 
*mir?ztz&<Dm&££ffiz-tzz.£$:ttm£-?z>mT 

m^m-ttmmtetzmmm^&tziboymmms. 
t. mi&m?tM5mm#t<Dffliztmm/v\,xw£ 
&wtxrrz>fzeb<D/vixmES)i]!m&t, wmmff-ii 40 
mmsm ±<jmzw77ME& mstz> tz® <d; u 
7zwsmi}\&mt&ffiz.tz z t zsm t-rzmmm 

[00 0 1] 

rsTMj tSfff) . Bf^rtiSftta (UTR 
r A F Mj tls-T) CfflUS^i^&D^fir^fC 

fcSTM. AFMKlWTa. 50 
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[0 0 0 2] S6.(C*^BJ«, STM©#&fc«fcDflBR 
[00 0 3] 

mft&mmm&t Lxm^tz*m&EEt)±>v-. 

[0004] frfrzm^omwitLT, >mx^-Dmm 
ztztbizs i oxj\±\zm-£n5m&&— mtx-zz, 

«#»««*[« L&A^^AH* Ot#fe§© <Dh<D 

awstu z.nmmzmafcmzzfflffl-tz> z. tit 

STM, AFMCJ&ffl$*XT^5. M^^>7*- 

l^fcSTM^P— 7* (IEEE Micro E 1 e c 
tro Mechanical Systems, pi 
88-19 9, Feb. 1 9 90) ^ntiil 
1 ICtk-TJ;o(CS i OXJM 1 1 <£>^X/\<DS®£— £B 
^SL>-U3>p<>7V>«:^J5KL, SICA l 112 
tZnOii 3<D%m&m#3BMU n^^)Vy(Dts> 

^izJ: 0 ->U p > >'V>i:'i7xy\^®©x-y5 L >^* 

omm wi>m\M) zmkvx. stm^p- 

<d* urt-<D±ms&i%mz b >*jinm&amzf 

® 1 2 ottttEttft: 1 2 1 tmm 1 2 2 &mmLmw& 
&47ny 9 tzftvt. 3mmfi*zjmti.&&$ttfflzb> 

«eRC«fcntiBI l 3 (a) , (b) , (c) J^T^H 
&t6SISnzm£13JH 7X£frV2> Z.tiZ^K) X, Y, 

fiSJlOOO/im, *i<£2 0 0wmi:L7!iBt» 1 OV 
EPJnT\ "€-©360aBaX«iTSKj2OOnm, .YHTOKJ2 
Onm. ZiT*!)7 5 0 0nmT?ft4. dtlfiSTM^ 

[0 0 0 5] STMO^fflHT. 

Wffi. WmtDH (E. E. Ehrichs, 4th I 
nternational Conference o 
n Scanning Tunnering Micr 
oscopy/spec troscopy, '8 9, S 
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3 

i3-3) . &zffimmmw<DM*tz5m's<D&m& 
meztiTKz. web. =i>¥3.-?-<Dgtnmm 

2nju-tyDi>i'imtU m»mmw±l,tzfzi5b\z 

&mtis-&z>miz£K)wmmg£&u &mmm>mt io 
iz£% vy^)vmm.omt^mrt^ii\zMmm.(D 

[0 0 0 6] STMO&m- 

i//-<-<D&&m\\zMi8,u *n?nmL\zmtrtz>t> 

yvf-fvw* ^7h^^ mzmmrzfmmzi 20 
£mmmi*tix^z>. 

[000 7] 

£zmm££\z. K&*>mx&z><Dx\ mmmgm.&$> 

(Dti >5f v) i-ffimx\$ 3 mmri^mx~$>z> ^<d<d. 

m^ofc. mmtmmm\z^mm^T 

mmrr^xmmx&Zo mmziz. mtommmztz 30 
s^fc^ua. mmtzt. mm<nnm:^&&fmiz 
z\rat^m<Dmmm±<Dmmm^(Dm^ j p 
m=f-mwL<m i *z£?xRffiizm±?z> t%*. znz. 

tOfctfv mm 0P$2umjKT) Ttt, C1CD#®{^ 

d^cfe, mmxmmvtztiy^u^-it. zw^fo 
?)<Dtzmz, Rix^ot^owmtfhitz. z\<Dtz 
&&£K>^mnm : £:&tbz>ft&t)^fz. 

[0 0 0 8] *f£W(DBW)l$, ±mm^(Dm^M^ 40 

mmz^mttzztiz^io, ^omm<D^Am^ 

l, -&m%m : £m#)2>z\£iz$>z> Q 
[0009] %fz. *$m<DBmz, ±tm^m^ 
tz. tm&om^sTM, afmm mmmj^mco 
mmmmw&mtzztiz&z,. 

[00 10] 

[m^mm-^tztbfD^msim) *?m\z&n 
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XKK>m$:fc<mX.Z>Z\ttiSX%Z>o ££>KlWU gP3J$ 

m<Dmm%ft\zffimt)iz£^xm{zzi*:z>^&&z>^ 

[0 0 11] gP^*^«M-t^ J£«&fg£i:, gffim 

L^^j:5{c^$n. i wmmifa\zm$r$z> 
z\ t &m<L£?z>mrm : ?-x$> 0; sfe±tB^&^^ 
s i s^htci^p^^T-^^n, mm~t>mv>g& 
-zmzmst. $>z>wzstzs mm^iz+-$Fmxwti$, 
s*u ms imffl5\H<D2Wtt\zmtirtz>z\£&$m 
t-tzmm^xftK). 2$\z\z±ism&m?iz. $e> 
\zsmtm(Dmm^zmm.ti\z^xm±^^>tztb 

\z£vmmmmt<Dmm^izm&2-&z>tz#)<DmM£ 

&m-^iim)m&m?zmvtzz\ 

®m-x$>z>o 

[0012] Ttttmutm—iz. ±$ttmim-oym 
&m?\z7a-7-nM£mwzz\£&mk£.-r&£&m 

h >*)mm%&zwm^t>mmi\zm^<bn<t>& 
ftm^x&Ki^ &tz±ittfc$^&m~mmzizm%m 
mzz\t&^t^&msm-x$>z>. 

[0013] ^c*%Bj«m=t'« ±.w&.\m=?-£. m 
mm^£mi£*mmmtt%tzft<Dmhmk£. 
mmrAtmm^m- £<Dm\zn^ T^nEt&mvtztz 

tb<D/^ TXW±mi&&£&ffi7LtzZ\ £&tm£-t2> 

j£gmh>*)i>mmix$>K). mmz. ±te^ai^ 

im\hmT£m£*mmm^&tzfr<Dwm& 
wet. mktmF?<Dtzfrfrm\zi&gvxmttz>b>* 

)\sWM$:5£±£l£Z>tz)sb<D^&£. ZW}OW£lZfi;sCX± 

mzto&m$:m<t2-&z>fz)t)<Dfa\w£®i£, ±12 h >* 
)imm<mtfimmfec>-fem\zuz>£. o \z±xmm^ 

&lzWJ£&mntZTz®<D^f&£&m7LfzZ\£$:mSL£ 

r^>m^mtimimx$><o. ms.iz. ±.%mmm^£. 
mk&m?£tmm&£zmmm2i±2>tztb<Dm)^ 
mt. tmmm^tmmm'fcttDmiztdmm/vi'xn 
fr&wi]w?z>fzsb<D;v\,xw&mi)VFEmt. tmtamT 
tmmm&t<Dffl\z/w TT.ms.^mut^tz^n 
■i 7zw&.mimm£$:ffiiitzz\ t&tmtrzm m& 
mmw.x$>z>. 

[0014] ^m<D±mm&m^z^x^ mmm 
m. Mtt^&mmxH&\zm^nx^%nimM 



( 4 ) 

5 

[0015] *mi-m&\zm^nz>mmm 
%mmtfrt>tzK>. L*»t>«s • nsmmz^x. * 

[0016] ^WT'-gommwj-mktte. ms 

ttmsjutrnfewmz z. t \z& k* § a \zm& u 

p. 

[0 0 17] f^g^Etr-St^OA^JchLT^ 

[0 0 18] (1) KfBto#7*-^9»!fctf7**lr> 
I I. IV, V, V iWcmtit^LtzS 
e, Te, As^^fc^l^yMl^tf^^T^ 

t'^EgdtO. 6~1. 4eV*Wdtt£tWgttffcX 
^-M-AE^O. 7~1. 6 e Vgg©Ktt^^fre 20 
»*. *;W3yMB»#7*©JWf^£LTtt. As- 
Se-Tel. Ge-As-Sel, Si-Ge-As 
-Te^, WAIiSinGeuASi Te« 5 G^telE 
^56) . ^IJGe-Te-X«, Si-Te-XS 

(x='>a©v ( v i mm) Wz.ltG e , 5 T e , , S b 
, s, 

[0 0 19] £6fcttGe-Sb-Se^#;ioyMb 
[0 0 2 0] ±fe{b^^^@±^it»LfcT ; &>'U^T 

x¥***iiK:*^T. mm\zmgtemiz7u-zfmm 30 

$bm&?m-$-z z. t#*vi**. 
[0021] mzmi<DmmmtLTtem&$a<Dmm 

BW© i fc©*«A< . £ 5 0 0 A&CF<D&M<D <b<D& 
.fcOffSU*. 40 

[0022] imtm£isT<D&mftmm<Dm&fr*>b 

l Mitt 3 0 A~2 0 oAcsirfes. 
[002 3] (2) ££IClfixS5*/v;*^> (TC 
NQ) . TCNQKSilWk mtff h77;P*Drh7 
s s7J*JVW> (TCNQF, ) , Th7y7yx 
=f-V> (TCNE) mxS^-Vy^TJ-yyV^-J-J^ 

$y (tnap) u EcDmrFg&teit&yn tm^mu a 
o>m^m^imm,^^mt<Dm^mm±tzimLrz 
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[0 0 2 4] iSfi^ftI©»iLTH 31$ 

[0025] %%wk^fcomm.*v)-mk\-$.. & 

^Hicm^e 1 MmJgTR HtCte3 0 A~5 0 OA 
[0 0 2 6] (3) 

[0027] *wn\z^unw?*&m-rz>&m<m 

7^p->7-X fh77irj^ 
tibMmSZ on-yt? *7->mz£ K) Lit isT- 

yzmwD&m. &rzte'>7=.>&m, 7>b?-£>R 
e&afm& vtzmmt^mm^^T^ v >m<Dm& 

[0 0 2 8] £U:®flI*ffi»?*WK:lJ0^.T, &«©ii5 
[0 0 2 9] «fl^*J?U-f5KXt4#'J7x=U>. # 

[0 0 3 0] W«f2@a«^OffM^MLT«, JWW9K: 

gstt*- vxmim>^te%io>ms& 

[003 1] 

[0032] *ami 

mi (a) \z^mm<D&&mT-<ttmmz^?. z\n 

jj&jL'y^tfuz^oimLfzbo-e&r), simm 
4 ±fc-M©«n^feoM^-6^^{4m^ 1 tmmx 

tittm7a-7 2 <h«>a^ftfflm@3 ^THOct^^BB 
g£*rC<^-5o m^LT^^t^, S iS^4±»C^tH 

tin »s. pa^-feiebaEfi*? 1 1 *»{^^-tt^> ^ <t (Cct 

ftffllt^ 3 ZmittZ ZL £ fCct 0 , M^t.^K^^? 

1 ©'f'L^^ z ifcfr c -s. ® 1 

(a) ©A-AWfffi©SMI«:Bll Cb) \Z^to mm 
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#©£aim@ 7 £ £tf 2 #f!l£ttfdE®fcfE»)ffl«@ 5 

^0«l<!£lC t fc-5tyo-y2ttYttD&fRlfc:7^5 1 a. 
X-h-r-g>Clt7&^f-5. (b) ©ItKflES 

#H 6 \ZfiWZ>®£& 2 #»l£ttfdE«#lgI&ffl«ffi 5 
a TEE@ftH 6 tf««JZ*5«k 5 VS. 5 b Stttlflftiat 

[0 0 3 3] *fc^i«@7ch^miE»jfflM3i:(C« 

[0 0 3 4] £©£-3&#Wtfc:j;-3T>fp-y2 5X, 

z»k*s < c: taw*. 
[0035] ^fc±M>©^tbm^of^ws^siBj-r • 
■5. 0 2 fcM^#j©^m^©§££ng5^T0-e£> 

3„ (1 0 0) nSiS ig«2 IfflHKCLPCVDg' 
B ({£E CVDgg) T*Si, N, 123^1 000 20 
AMLt;^-->^L (02 (a) ) . KOHTkjg 
itt**:fflV>Si. N, »2 2*V^tU«*. MB 

^*fr3 (02 (b) ) . wz. mmizA i moffimm 
mmnM3ZimLTrt$'-=->{f-rz> (02 

(c) ) . «ffli2 4*j««rr*. al^QSWC* 
fr>Ti£*/'(y^&£<J:SZnO&ffllr>fc (02 

(d) ) . -<it>5'j>^c«koaas©[aci* 

(02 (e) ) . friz. P t#(Dl£« 
#^)ffl«@2 551 00 0 AfmUV?-=.>tf£X. 30 
y^>^fcJ:0«*U PZT©«fc5fcffif^Hgi2 6 5 
^.A'<y^T-3 0 0 0Afi£^U x>^*»»5il 
-T. ^Z>)7h*7mz£K)7°n--J2&BffctZ> (0 
2 (f) ). ^{3, #U<5-WuaiS©^ , P-^ , 2« 
Sfi»L. «aW2 4©ZnO£K-exy.9 t >^L-m 
SL. ««t#U'f5K*l»*rs (02 (g) ) . 
[0 0 3 6] ClO^tCUTf^L^m^S^f^ie 

m^tzo -&mni& : §:mit)Z>fcibizte. z\<nm 40 

[0 0 3 7] 032 UcWiim?<D^m&<i:Vim\z-D\, > 
Tte, OT©iID, 

£«fl4IBI : P Z TiSBt 0 . 3 um 

Em&mm : p t mm 0. l »m 

PE^*K3Efl9fef*S : 1 0 0 0 Mm 

M^^^^{4^-?4S : 2 0 0 m 

mWtt ^y^lWSl: 5 

Y$fr2<£S: 0. 3 2 XVI /zm (VI : EE«^En*D 50 
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«EE (V) ) 

Z$m&& : 0. 2XV2 ! «m (V2 : ^ttiSfjgp 
t\M£. (V) ) 

Z$4HWti»jgc : 1 7. 5KHz 
^MWQil : 100 

zLomz, y, zmnz^MK&v^^tt.'bvz. mm 
tezznznmvm^iti^zBrfctzztrf 

4^IKB»lTf*E'«#lfttbTPZ'T*ffllr»fcftt, 31 
tlfi. ZnO^>AlN, Ta, O s v PLZT. IfOffi 

tcrf. au, Pd, t i&<Dtm-?hmt>m>o mm 

tL/T, ZnO£3A>£5& Poly-Si^iJ-T5 

H^©x^^>^©^B7 i cC*mT'*n(if5j$ji^=b^ 

[0038] 03 ««©Jjai&fcli*?£ S i &&±iZ 

sii«4 ±\zmm-t5mm®M¥- 1 » ^p-y 2 ©e 
& h >*;MK»affig 3 1 hm^mm=?<DWfev>& 

mM^ffim&*££rZZ\£<DT'g2> I C 3 2jWS*£ 
[0 0 3 9] B3©ttffi*?£ffllrifcSTM$SIB 

*f^a Lfc. d ©^©t'p y ? 050 4 t-^-r. 

[0 0 4 0] *g»TiX S-T04 I 4 1 ©«6£MTf^ 
«Lfc»HJ3)£F£T, 4.2©H#SHC, 2©yP-7*5i£ 
oWc©% (B*Z£|5J)\ |i&4 2®ft©X. Y^TS] 
5, 4 3©X-Y7>-^-vlCT£lEU yn-^2iK 
#4 2 |H]K. 4 4 ©/N'-f TXmBEEnjlDIlISStC J: 0 «ffi5 

io^., zwttmmznzhy^jinwi^ 4 5©h> 

[0041] ^442 t^P-y 2 ©KRl»«k 

X- Y7f- >?©KlWHWtt4 6 ©^«J$fW[eISg(CTfT 
li, dtlb©lEl8g©v— ^r>XlWWtt4 7©CPU(IT 
ff-5. 0{C{^LT^fcC^^ X-YXr-y4 3l:,k 
*£SE©«8i£LTtt, RMMex^/7^^x-^, 

[0 0 4 2] C©gStCT. ^f4 2CHOPG (^*5 
EPJ0IeI?S4 4 JIT 2 0 0mV©iE«i®E5yP-y 2 t 

&M4 2 ©H^unAfc. ci©ttsrmw4 2 Krao 

P-y 2 Sr^ELT h >^^«gSt^tBlHlSl4 5 Srffl^T 
50. 05wmX0. 0 5 umtLTmmVtztZ\^ 
[0 0 4 3] *8HI3©&aBiem, H'JftfcSK, HWil 
Ct*f«*. ±JB©J;5»w3«S§H©IWB3fc?-*flEoT 
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[0044] asfi, mz<n&\&m-*m^itA¥ym. 

\zM<wzmn&m\ss to^zz-mztzj:? 

^an^?4 1 ©pa$-5je (tf- 

A) ©^GS£a»£fc*-A^<a$J5£gg4 8kiU 
S»*«Hare**. AFMT14, h>*;i/B»it£»tL 

-<mn&ti vtz.mttz.rn Lximv s tm tmm.x-$> 

•So 

[0 0 4 5] AFMO^g|(^^T ! b^ef4 2HHOP 

[0046] 06 ittftwoteihrn^zm i ^fcffimum 
%m<Dmi$m&£&7u ? ? 0£^lt<^s>. ms»6 20 
0 8©rtewcta3i^Q6W®ttai3tf?6 0 1 (Dmft-zmx. 

5>ic6 1 mm^WE'sme 0 eizmoMmn. z. 
tuzzm LTftmtm<m& 6 0 5g<Hfte&A£fe6 0 

4**XYj©fi»WI6 0 7*^LT®D#tte>nTliS. 
XYjSEWMfrO 7ttXY^^E»j[HBS6 O SiZtmZ 

tt feia>m?6 0 nty'a-y6 03, ttc*MMmeBg 

6 1 3fefrLT, THJ^^P— ^WlsBS6 1 0, 
&mm-?7£fflBftlHffi&6 1 1, ffi#ffliElHlSS6 1 2tw« 
ttSnTlr^-S. *^h'J^7.^ , D-y»|lBS6 1 0 30 
tt5*-*©AtiHj£fT3«ra»6 1 4 a. «-ift§6 1 4 
b tCSStt$nTV»*. 

[ 0 0 4 7 ] ZftZifn O on >tTo.— ^— 6 1 5 i: 

•So 

[0 0 4 8] d^T, ##&*T*-*te?3*tSg6 14a 
KJ;0?^bStU •?b*)?X7'a-7'mfflB&&6 1 0 

cesiu ^ffls^f 6 o i zmhLtmm#6 o 4 \zm 

^-6 1 5C«fc9B^fc^€r7TUX<£$8£U V h 40 
U s7Xy°n-7mffl\Bl& 6 i o SKftf*. v MJ 
^P-^»@if§6 1 0ttC©7 KUXHttoTttUi* 
0 lfrC>om&<D&y'a-7'6 0 3a>€>®fB#£»E 

wh&6 1 4 b^ieai-r*. 

[0 0 4 9] HW6 1 4 bttdOff^bX^-^tB 

[0 0 5 0] V MJ £*7o-:/fW»ls]&6 1 OfcJ: 

SKwtfU y'a-y\ mffilBg*fflW®g&6 l 3Kl<fcO 
S*p{4«75^CD-rn^aib> <@^©^D— 7*6 0 3© 50 
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Z ^1p] W'S^ffl^^gi^ftlHlgS 6 1 lfCkOi&fia? 
U tttjU*F6 0 1 OsS»*iEfief*g*«**«^tt«* 
SIEI51SS6 1 2(lJ;0tT^. 

[0051] E6 (b) ii*l^asgETOfe^s^ 

*f«»«?*wbfc'bOT»S* tttH*"F6 0 1 £fBH* 
J3^6 0 4££^£i±£. ft, 1^6 0 41:11 
#7*3StR6 0 5±tAuWS 1 0 0 nmS^lfb 
fct>©&ffll»;fc. &?y°U—'7'$ 0 3 ^Auttffi^fc 
6 0 4 £ tmBE 0 . 5 VEffijirr -5. ^fC^P 
-y 6 0 3 £|E8*Rtt:6 0 4 £<0H© h >*;MiSSMB»* 

i n Ammzuz&o 3 umiE^ 

W\ 7P-72£Z$4[C^&£i±.5 0 -^(D^ 1511^ 
W?;U7.mffi (Usee) £2jP*.5£fe^t:V H 6 1 

s 3 \zwzzim u z\(D^mmmmmm^mzM& 
&mm-2>z\tiz£.iT. em\£y boytm&vimrz 

[0052] ^mmm<ommm^z^o. immw. 

[005 3]^M2 
tSWl tjt^AftfflJRWX. Y, ZcD3$4(c:^T 
[0 0 5 4] 07(4. «6g0iJCD^{±s^o^07?$, 

So *6£^u traces ims.4±\zmaitstu smfc 
\zw£$:WffiTz>fz.sb<D*mmm i &&(Sa amzttiz 
KmmmmnM 1 1 teza-izmm 6 tmm^nxu 
zmft-zmm&m? 1 t^n-72^ o . ^mw* 

-^ELB^^(c:k>^7 0$:WLT^-5. 4#fiJ£*l£: 

mm#iE»iffl*li7 1 c-tn*nffiS©«E*fflbirrs 

ClttlctoT, xmiZ$>££.-?Z>Z.£*)n:gZ>(D&#m 

mm<m®x'$>z>* z.<Dmtam^^m^tz.sTu, af 
[0055] ^mmz 

8fi*^6E0iJ<^iaj^-©^0-c*S. :iti«|EiM0iJ 
1 . 2 CD&ai^<h|!glH<£&{£T-S i &tfL4±\ZM0LZ 

nfzm^z+Jcm.<Dmm%mm&mT8 o-ex 

[0056]mfi|4 
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coo5 7] ^nizmmmm&mT i , i* £iwe 

£\Z£-?T. t'-A 9 1 Z3L*£LT7a--7 
2$X^^r^>^i75n?#i) 0 09 (a) (DA— A 
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